Idiopathic infantile nystagmus (IIN) is a common heterogeneous oculomotor disease, (frequency of 1/1500 live births) characterized by involuntary periodic rhythmic oscillation of the eyes in the very early life, and can result in decreased visual acuity due to the images excessively moved on the retina. The oscillatory patterns of the eye can be horizontal, vertical, and mixed, and the horizontal is the most common. [1][2][3][4] IIN was incidental accompanied with compensatory head posture as well as squint, ametropia, anterior segment lesions, ocular fundus diseases, myopia, hypermetropia, astigmatism, but rare with ablepsia or color deficiency. IIN usually onsets in the early 6 months after birth and accompanies all the lifetime. As the treatment for its alleviation mainly lies in surgery, the prevention for IIN is of vital importance.
Tarpey et al (2006) first reported 22 FRMD7 mutations including nonsense, splice site, and missense mutations in 26 families with Xlinked idiopathic congenital nystagmus 3 and performed functional experiments showing that these mutations destroyed the function of FRMD7. FRMD7 comes from cytoskeletal protein 4.1 superfamily (RefSeq DNA: NM_194277) 6 and shares close amino acid sequence to FARP1 (FERM, ARH/RhoGEF, and pleckstrin domain protein 1;
chondrocyte-derived ezrin-like protein) which plays an important role in semaphorin signaling, dendrite development, and the formation of synapses. In addition, FRMD7 participates in brainstem development in the very early life with the influence of F-actin via activating RAC1 signaling of RhoGTPases. 3, 7, 8 Ocular movement control center consists of three parts: visual area of cerebral cortex, vestibular cerebellum, and brain stem. FRMD7 mutations affect neurite development in areas of ocular movement control centers (visual area of cerebral cortex, vestibular cerebellum, and brain stem), 3 while GPR143 mutations affect ocular oscillation due to unfunctional GPR143 protein and involve in ocular albinism, a severe visual disorder. However, clear correlation between the severity of disease and mutation types remains to be uncertain. 9 With the development of sequencing technology, next-generation sequencing (NGS) based on the Sanger sequence validation is getting more and more important and becomes an efficient method to detect the molecular base of Mendelian disorders. Therefore, we aimed to determine causative variant in a Chinese IIN family and clarify its possible pathogenesis, which further has a fundamental impact on genetic counseling in this family.
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After quality control of raw data as described before, five relative credible mutations (including 2 Indels and 3 SNVs) were selected; then, intergenic and nonsplice-related intronic variants, synonymous variants, and 3′/5′ UTR variants were excluded, and the 
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IIN is generally considered as a common ophthalmic disorder characterized by eye oscillation. The pathogenicity of IIN can be divided into two categories according to the locations of anomalies: (a) sensory deficiency-abnormal information conduction between fovea centralis and cerebrum (afferent nerves) and (b) motor deficiencyabnormal information conduction between ocular movement control center and extrinsic ocular muscles (efferent nerves). 12 Mutations in FRMD7, GPR143, and NYS5 are associated with IIN.
Although the mutations in FRMD7 are responsible for about 47% of X-linked nystagmus, pathogenesis of FRMD7 and the relationship between genotypes and phenotypes remain unclear. 5 Since the identification of FRMD7 as a causative gene of IIN, to date, 7 different truncating mutations have been identified in exon 12 of FRMD7. 13, 14 In our study, a novel frameshift variant c.1419_1422dup/p.Tyr475fs is located in the actin-rich regions of the neuronal cytoskeleton, in primary neurite as well as actin-rich cones end of growth.
Most FRMD7-IIN cases, characterized with involuntary eye oscillation caused by selective loss of horizontal optokinetic reflex, 9 often have visual field defect, so the compensatory head posture is the common accompanied symptom(15% of affected individuals). 17 In our study, the proband was plagued by nystagmus, which manifested as decreased visual acuity and moderate compensatory but without other features such as squint, hypermetropia, astigmatism, and other symptoms. The penetrance of X-linked IIN in females was approximately 50% and full in males. 17 Guo et al (2014) described a Chinese Han family including 4 male patients with IIN and one asymptomatic female carrier. 18 Tomas et al showed that clinically unaffected females may suffer subclinical form of nystagmus and had slightly better visual acuity than male patients. 19 But they did not observe significant differences in amplitude, frequency, and waveform of nystagmus between females and males. 17 The penetrance mechanism can be variant: X-inactivation, other gene interaction, and environmental factors, but X-inactivation, which means epigenetic silencing of one X chromosome in each female cell, 20 is a focused reason. 21 In our subjects, daughter of proband is a carrier of variant but without eye symptoms, which is the evidence for X chromosome random inactivation. 
